^EST AVAILABLE COP* 




(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

*~ ' ff^ . •■ " " : : ; : ' ■ - * 

(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
1 April 2004 (01.04.2004) 



OH 



PCT 



21 MAR 2005 
llffililllliilllllllllllllUIillllQDllDIIIII 

(10) International Publication Number 

WO 2004/027290 A2 



(51) International Patent CiassiB cation 7 : 
(21) 



F16H 25/20 



(22) 

(25) 
(26) 
(30) 

(71) 



(72) 
(75) 



(74) 



International Application Number: 

PCT/DK2003/0006 1 1 

International Filing Date: 

22 September 2003 (22.09.2003) 



Filing Language: 
Publication Language: 
Priority Data: 



English 
English 



02078970.7 



22 September 2002 (22.09.2002) EP 



Applicant (for aU designated States except US): LINAK 
A/S [DK/DK]; Smcdcvacngct 8, Gudcrup, DK-6430 Nord- 
borg (DK). 

Inventors; and 

Inventors/Applicants (for US only): BASTHOLM^ 
Jeppe, Christian [DK/DK]; Baekgade 3, Blans, DK-6400 
S0nderhorg (DK). WESTER MANN, Karsten [DK/DK]; 
Dybbpl Bygade 55, DK-6400 S0nderborg (DK). 

Common Representative: LINAK A/S; Patent Depart- 
ment, P.O. Box 238, DK-9100 Aalborg (DK). 



(81) Designated States (national): AH, AG, AL, AM, AT (util- 
ity model), AT, All, AZ, BA. BB, BG, BR, BY, BZ, CA, 
CH, CN, CO, CR, CI I, CZ (utility model), CZ, DR (util- 
ity model). DE, DK (utility model), DK, DM, DZ, EC, EE 
(utility model), EE ES.Fl (utility model), H, GB, GD, GE, 
GH. GM, HR, HU, ID, 1L, IN, IS, JP, KE, KG, KP, KR, KZ. 
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, 
RU, SC, SD, SE, SG, SK (utility model), SK, SL, SY, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ. VC, VN, YU, ZA, 
ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TRX OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



«&<■ 



< 
o 

On 

«S 

^ (54) Title: AN ACTUATOR 

(57) Abstract: An actuator, preferably a linear actuator for furniture, comprises a brake spring (20) in the form of a helical spring 
having a plurality of windings wound around a cylindrical clement (10) of plastics rotatablc at least during braking, said spring being 

j5 tightened around the cylindrical element for braking. The frictional heat generated hereby can cause the plastics to be deformed, 
which adversely affects the braking power. This is solved by providing the cylindrical element (10) consisting of plastics with an 

^ insert (12) of metal for carrying off the frictional heat preferably into other metal parts of the actuator that may serve as cooling faces. 

^ To carry off heat additionally, it is proposed to arrange a second heat-conducting element (18) in intimate contact with the outer side 

^ of the spring (20), said element being likewise connected with other metal parts of the actuator that may serve as cooling faces. 
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An actuator 

The present invention relates to an actuator, preferably 
for furniture and comprising a holding brake spring in 
5 the form of ,a helical spring having a plurality of 
windings around a cylindrical element of plastics 
rotatable at least during braking, said spring being 
tightened around the cylindrical element for braking. 

10 EP 662 573 Bl discloses a linear actuator of the type 
mentioned above. To illustrate the background of the in- 
vention, reference is made to the embodiment shown in 
fig. 2 of the EP document. The shown actuator is driven 
by an electric motor which drives a spindle via a worm 

15 drive. The spindle has positioned thereon a nut to which 
an extension rod is secured. The worm is formed in exten- 
sion of the motor shaft and is of steel. On the side of 
the worm wheel there is provided, as an integrated part 
of it, a cylindrical element around which a brake spring 

20 is positioned whose one end is fixed to the motor hous- 
ing. The spindle and the worm wheel are interconnected by 
a splined connection, of which one part is provided in a 
cavity in the cylindrical element, while the other part 
is an element on the end of the spindle. For a low level 

25 of noise and small wear on the worm as well as for rea- 
sons of costs, the worm wheel is moulded in plastics. 



During braking, the kinetic energy of the spindle is con- 
verted into frictional heat in the spring and the cylin- 
30 drical element. The generation of heat can be rather vio- 
lent with a consequent risk of deformation of the plas- 
tics material, which adversely affects the braking ef- 
fect. It might then be contemplated to make worm wheels 
of metal, but this involves unacceptable transmission 



CONFIRMATION COPY 




WO 2004/027290 PCT/DK2003/000611 

noise, just as the degree and the uniformity of the brak- 
ing are impeded. Another possibility is then to use a 
plastics material having better heat-resistant proper- 
ties, such as f ibreglass-reinforced plastics, but these 
5 involve an unacceptably great wear on the worm. Air and 
liquid cooling are excluded in advance, partly because of 
costs, and partly because of insufficient space in the 
actuator . 

10 With the invention, however, it is realized that the 
problem can be solved by providing the cylindrical ele- 
ment consisting of plastics with an insert of metal for 
carrying off the f rictional heat generated during the 
braking. Hereby it is possible still to use the plastics 

15 material with the advantages involved by this, while the 
heat problems of the plastics can be avoided in a rela- 
tively simple way. The metal insert may be positioned 
right under the spring, i.e. precisely where the heat is 
generated, and the plastics layer between insert and 

20 spring may be made very thin so that the heat is con- 
ducted directly to the insert. The plastics may be 
moulded directly on the metal insert, and various steps 
may be taken, such as knurling of, recesses in, bosses on 
the surface of the insert, etc. to ensure the transfer of 

25 the forces occurring. 

The effect of the carrying-off of the heat may be in- 
creased by causing the insert to contact cooling faces of 
metal, preferably other actuator parts consisting of 
30 metal, such as a metal frame, a motor housing, a spindle, 
etc. 

In an embodiment of a linear actuator where the connec- 
tion between worm wheel and spindle is formed by a 
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spline, the insert is formed with the spline so that 
there is 'direct contact between insert and spindle. The 
heat is thus carried off through the spindle via the in- 
sert . 

5 

In a further development of the invention the heat is 
carried off through a further element in intimate contact 
with the outer side of the spring, said element being 
made of a more 'heat-conducting material than the spring. 
10 It will be appreciated that the element must not inter- 
fere with the function of the spring, of course. 

In an embodiment for optimum carrying-off of heat, the 
element covers the entire or substantially the entire 
15 outer side of the spring. 

Here, too, the cooling effect may be increased by causing 
the element to contact cooling faces, preferably other 
actuator parts consisting of metal. 

20 

An embodiment of the invention will be explained more 
fully below with reference to the accompanying drawing. 
In the drawing: 

25 Fig. 1 shows a longitudinal section through a linear ac- 
tuator, 

fig. 2 shows an exploded view of the actuator in fig. 1, 
and 

30 

fig. 3 shows a perspective view of the worm wheel on an 
enlarged scale. 
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The linear actuator shown in the drawing comprises a re- 
versible low volt electric motor (DC) 1, which drives a 
spindle 2 via a worm drive. The numeral 3 designates a 
front member for the motor. A nut 4 is provided on the 
5 spindle and has secured thereto a drive rod 5 in the form 
of a pipe telescopically arranged in an outer pipe 6, 
which is embedded in the housing 7 of the actuator. 

The worm drive comprises a worm 8 formed in extension of 
10 the motor shaft, which is of steel, as well as a worm 
wheel 9 with a cylindrical element 10 which is integrated 
on the side, and which accommodates an insert 12. The 
worm wheel is of plastics (POM) , fixedly moulded on the 
insert which is of lightweight metal (aluzinc) . 

The worm wheel 9 is secured to the spindle by a splined 
connection, where one part is formed in the insert 12, 
and the other part is formed by an element 13 secured on 
the end of the spindle. The spindle is mounted in a bear- 
20 ing 14 in front of the worm wheel. 

On the cylindrical element there is a brake spring in the 
form of a helical spring 20 having one end fixed. For 
this purpose, the end 15 of the spring is bent outwards 

25 and is received in a hole 16 in an element 17, which is 
secured by a screw to the motor housing. A heat conduct- 
ing element 18 of copper is provided externally on the 
spring in intimate contact with it, and is secured with 
the end via an eye 19 to the motor housing via the ele- 

30 ment 17, there being provided a pin here for hooking-on 
the element. 

The windings of the spring extend around the cylindrical 
element 10 such that the spring does not counteract the 



WO 2004/027290 PCT7DK2003/000611 




spindle in the direction of rotation when the drive rod 5 

is extended, but when the direction of rotation >is re- 

» 

versed for reversal of the drive rod, the spring affects 
-the cylindrical element with a braking force. When the 
5 drive rod is extended, the direction of rotation of the 
spindle causes the spring, which is tightly, engaged with 
the cylindrical element, to open figuratively speaking, 
as the friction from the cylindrical element acts against 
the winding direction of the spring, and thereby the 

10 spring does not, or only to an insignificant extent, af- 
fect the rotation of the spindle. During reversal, on the 
other hand, the spring will be tightened around the cy- 
lindrical element and exert a braking or rather holding 
force on the cylindrical element and thereby on the 

15 spindle. A non-self-locking spindle may thus be made 
self-locking, just as the self-locking ability of a self- 
locking spindle may be increased, cf. EP 662 572 31. 

Part of the frictional heat, which is generated by 
2 0 holding the spindle, is transferred into the insert and 
via the splined connection into the spindle, just as part 
of the heat is transferred into the shield and from there 
into the motor housing . The insert and the spindle as 
well as the heat-conducting element and the motor housing 
25 thereby serve as cooling faces for the holding brake and 
thereby prevent the plastics from being superheated, 
thereby avoiding heat deformations of the plastics. 

With the measures stated here, it has been shown that it 
30 is possible to lower the temperature in the brake from 
about 160 °C to about 80 °C, which is sufficient to pre- 
vent the plastics material (POM) from being heat-de- 
formed. 



WO 2004/027290 PCT/DK2003/000611 



The electrical equipment with end stop, control electron- 
ics, operating panel and power supply is not described, 
because this is generally known. 

5 Described here is a linear actuator which is subjected to 
a compressive load. In case of linear actuators which are 
affected by tensile loads, the winding direction of the 
brake spring must be reversed of course. 

10 It will be appreciated that the invention may also be 
• applied where the brake is not mounted directly in. the 
transmission from the motor to the actuation element, but 
is placed laterally thereof. 
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Patent Claims: 



1. An actuator, preferably for furniture and comprising 
5 a helical spring as (20) having a plurality of windings 

around a cylindrical element (10) of plastics rotatable 
at least during reversed movement, said spring being 
tightened around the cylindrical element during reversed 
movement, characterized in that the 
10 cylindrical element consisting of plastics has an insert 
(12) of metal for carrying off the frictional heat 
generated during the reversed movement. 

2. An actuator according to claim 1, character- 
15 i z e d in that the insert (12) is connected with cool- 
ing faces of metal, preferably other actuator parts con- 
sisting of metal. 

3. An actuator according to claim 2, comprising a worm 
20 wheel (9) and a spindle (2), wherein the connection be- 
tween these is formed by a spline, character- 

> i z e d in that the spline of the worm wheel is formed 
in the insert (12) so that there is direct contact be- 
tween insert (12) and spindle (2) . 

25 

4. An actuator according to claim l f 2 or 3, c h a ; r - 
acterized in that it comprises an element (18) 
in intimate contact with the outer side of the spring 
(20) for carrying off the heat, said element being made 

30 of a more heat-conducting material than the spring. 

5. An actuator according to claim 4, character- 
ized in that the element (18) essentially covers the 
entire outer side of the spring. 
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6. An actuator according to claim 5, character- 
ized in that the element (18) is connected with cool- 
ing faces, preferably other actuator parts consisting of 
5 metal. 
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